Laminin alpha1 chain in human renal cell carcinomas and integrin-mediated adhesion of renal cell carcinoma cells to human laminin isoforms.
In human tissues, the laminin (Ln) alpha1 chain shows a restricted and developmentally regulated distribution in basement membranes (BMs) of a subset of epithelial tissues, including those of renal proximal convoluted tubules. The present study investigated the distribution of the Ln alpha1 chain in renal cell carcinomas (RCCs) and oncocytomas as well as in xenografted tumours induced in nude mice with four characterized RCC cell lines. These cell lines were also used in cell adhesion studies with purified laminins. By immunohistochemistry it was found that the Ln alpha1 chain is widely present in the BMs of RCCs, all of the specimens presenting immunoreactivity. High-grade RCCs tended to contain more BM-confined and stromal immunoreactivity than low-grade tumours, none of the grade 3 (G3) carcinomas being negative and all of the metastatic specimens showing partial or overall BM immunoreactivity. Double immunolabelling experiments showed that in RCC BMs but not in vessel walls, the Ln alpha1 chain was co-distributed with Ln alpha5, beta1, and beta2 chains, implying the presence of Ln-1/Ln-3 and Ln-10/Ln-11. In papillary RCCs, the Ln alpha1 chain co-localized with Ln-5. The oncocytomas lacked immunoreactivity for the Ln alpha1 chain. Xenografted tumours induced in nude mice showed BM-like deposition of the Ln alpha1 chain. In cell adhesion studies, mouse and human Ln-1 were equally effective in promoting cell adhesion of all RCC cell lines. For each cell line, Ln-10 and Ln-10/11 were equally effective adhesive substrates, all cell lines adhering more avidly to these laminins than to mouse or human Ln-1. As judged by inhibition assays employing specific integrin antibodies, adhesion of normal human renal proximal tubular epithelial (RPTE) cells and RCC cells from a G1 tumour to human Ln-1 was mediated mainly by alpha(6)beta(1) integrin, while only the G1 RCC cells adhered to mouse Ln-1 by using alpha(6)beta(1) integrin. For adhesion to Ln-10, RPTE cells and RCC cells from a G1 tumour used an unidentified beta(1) integrin. Cells from G3 tumours mainly used an alpha(3)beta(1) integrin complex for adhesion to mouse Ln-1 and to human Ln-1 and Ln-10. For all cells, adhesion to the Ln-10/11 mixture was mediated by an unidentified integrin complex or by other adhesion molecules. These results show that laminin trimers containing the alpha1 chain are, in contrast to oncocytomas, abundant in the BMs of RCCs. This is in keeping with their suggested origin from renal proximal tubular epithelium known for its capacity to produce the Ln alpha1 chain. The results also show that RCC cells utilize complex, mainly integrin alpha(3)beta(1)- and integrin alpha(6)beta(1)-mediated, mechanisms for adhesion to laminins. The adhesion to Ln-1 changes from integrin alpha(6)beta(1) to integrin alpha(3)beta(1) upon increasing malignancy and, especially for Ln-10 and Ln-10/11, other adhesion molecules of non-integrin type may contribute to the adhesion.